SVM algorithm in load forecasting needs artificial experience to set the parameters of C and kernel parameters of  , which will have a certain impact on the adaptability of the model. Therefore, the SVM has some shortcomings in the selection of model parameters: when meeting the large sample data modeling, parameter adjustment range will increase. Meanwhile, the number of model adjustments is too much and the modeling efficiency will be reduced. In this paper, we use the adaptive ability of group genetic algorithm to optimize the parameters in SVM so as to improve the optimization of the model.
INTRODUCTION
For the SVM, there exist some shortcomings in the selection of model parameters, such as when it is used in the large data sample modeling, the adjustment range of parameter will be increased, so, to meet the requirement, the model needs to adjust many times, as a result, the modeling efficiency will be reduced. Because the microgrid's load forecasting process is a large data modeling, therefore, the traditional SVM model can't be applied in this progress. To improve this condition, we use group genetic algorithm to improve the parameter optimization of SVM to improve the optimization ability of the forecasting model.
GENETIC ALGORITHM OPTIMIZED SVM

Optimization of SVM Based on Genetic Algorithm Optimization
Genetic algorithm is a kind of natural selection and biological evolution of group intelligence algorithm, it applies to solve the difficult and nonlinear optimization problem. Presently, genetic algorithms are mainly used in machine learning, path optimization, bio-intelligence and other fields, and it has been widely used.
Actually, using of genetic algorithm for the SVM's parameter optimization problem is the evolution of chromosomes, and the genetic algorithm converts the parameter values into a chromosome by binary encoding, each chromosome represents a solution to the optimization problem. The evolution of chromosomes is _________________________________________ conducted by simple selection, crossover, mutation, and so on. And the chromosome is measured by the fitness function; all individuals approach the optimal chromosome, thus, the optimal solution to the optimal problem is obtained. Genetic algorithm is from the specific set within the random generation of the initial solution to start multipoint search, in the solution space, heuristic method is used to search efficiently in parallel, which will improve the search speed, and overcome the limitations of singlepoint search and blindness. Through the above analysis, in this paper, combine the SVM with genetic algorithms to find a set of optimal SVM parameters for load forecasting of micro-grids, which can improve the data fitting ability of SVM model, as a result, the accuracy of micro-grid load forecasting will be improved.
Simulation verification
This section, combine the genetic algorithm theory with support vector machines, by cross-validating the idea to obtain the optimal parameter C and  of SVM parameters, selects the mean square error of the SVM cross validation result as the objective function, then minimize the optimization result of the fitness function. On the parameter setting: the population size in the genetic algorithm is . In this paper, binary parameters are used to encode. Simulation algorithm will be optimized several times, and getting three times the optimization process. Shown as follows: The optimal solution and the corresponding parameter C and the values of  are shown in the following table:
As is shown in table 1 and the figure above, the optimization results of the mean square error obtained by the three algorithms are different, this indicates that genetic algorithm training is unstable. Sometimes the algebra has not converged, which is indicating that the optimal solution is also needs to be risen. For dealing with largescale, complex function optimization problems, the standard genetic algorithm is easy to fall into the local extremum, and then immature convergence.
SVM OPTIMIZED BY MULTI-POPULATION GENETIC ALGORITHM
For the analysis of the previous section we can see that the standard genetic algorithm runs multiple times, the result of the objective function is not uniform and easy to fall into the local extremum, so as to achieve the immature convergence, the performance of the chromosome population tends to a unified state. The evolutionary optimization parameter does not reach the optimal value of the solution space, which can easy to premature convergence.
MPGA is theoretically improved in the standard genetic algorithm, optimization features are as follows:
1. Get rid of relying on genetic algorithm for a single population for genetic way, introducing multiple groups at the same time. Different groups set different operating parameters to achieve different optimization purposes.
2. Each population does not operate independently. It transforms the excellent chromosomes among the populations through the immigration operator to realize the simultaneous evolution between the groups. The optimal solution is the result of multipopulation co-evolution.
3. By selecting the operator manually, take the best individuals in each population into the elite population. Then, also take these excellent individuals as the basis for the overall convergence of the algorithm.
The multi-population genetic algorithm flow is shown as below, the evolutionary process of population 1 to population N is made up of standard genetic algorithms. Genetic operators use roulette method, single point crossover, and site variation.
In this paper, the load forecasting method based on MPGA optimized support vector machines (SVM) is applied to micro-grid load forecasting, the MPGA algorithm parameters are set as below:
The number of ethnic groups in the population genetic algorithm is 10; 10 crossover probabilities was randomly selected in the range of   
The SVM selects the radial basis function as the kernel function, and uses the libsvm toolbox to create a regression model. The penalty parameter C is in the range of 0.1 to 50, the kernel function parameter  ranges from 0.01 to 50. The MRE and the square correlation coefficient were used to evaluate the prediction results, the MRE formula is as below: The optimization process of parameter optimization by multi-population genetic based SVM and genetic algorithm is like below:
The corresponding relative error curve and the above SVM relative error curve are as follows:
According to mathematical statistics, the average relative error is smaller. In this paper, MPGA-SVM micro-network load forecasting model is adopted, the average relative error is smaller than SVM algorithm, the stability of predicting the optimization of SVM by population genetic algorithm is higher. This is more suitable for micro-grid volatility, random characteristics, to meet the requirements of microgrid short-term load forecasting.
CONCLUSION
Through the numerical analysis, multi-population genetic algorithm optimized SVM model can predict the trend of micro-grid load. It is not only able to handle the highly non-linear time-series problem of micro-grid load forecasting, but also has a better ability to promote and adaptive the capacity. As a result, it can improve the accuracy of micro-network load forecasting and has a certain research value.
